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DETAILED ACTION 

1. The following is a Final Office Action in response to the Amendment/ Remarks 
received on 17 August 2010. Claim 2 was previously cancelled. Claims 1 and 3-22 are 
pending in this application. 

Response to Arguments 

2. Applicant's arguments, see Remarks pgs. 6-12 filed 17 August 2010 with respect 
to claims 1 and 3-22 under 35 U.S.C. 103(a) have been fully considered but they are 
not persuasive. 

3. In response to Applicant's argument that the Examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

4. With respect to the Applicant's arguments, "... the Park reference absolutely 
teaches away from the combination as proposed by the Examiner." (see Remarks pg. 8, 
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paragraph 3) The Examiner respectfully disagrees. See MPEP 2123, recited below for 
convenience: 



MPEP 2123 states: 

"Disclosed examples and preferred embodiments do not constitute a 
teaching away from a broader disclosure or nonpreferred 
embodiments. In re Susi, 440 F.2d 442, 169 USPQ423 (CCPA 1971). "A 
known or obvious composition does not become patentable simply 
because it has been described as somewhat inferior to some other 
product for the same use." In re Gurley, 27 F.3d 551, 554, 31 USPQ2d 
1130, 1132 (Fed. Cir. 1994) (The invention was directed to an epoxy 
impregnated fiber-reinforced printed circuit material. The applied prior art 
reference taught a printed circuit material similar to that of the claims but 
impregnated with polyesterimide resin instead of epoxy. The reference, 
however, disclosed that epoxy was known for this use, but that epoxy 
impregnated circuit boards have "relatively acceptable dimensional 
stability" and "some degree of flexibility," but are inferior to circuit boards 
impregnated with polyesterimide resins. The court upheld the rejection 
concluding that applicant's argument that the reference teaches away 
from using epoxy was insufficient to overcome the rejection since "Gurley 
asserted no discovery beyond what was known in the art." 27 F.3d at 554, 
31 USPQ2d at 1132.). Furthermore, "[t]he prior art's mere disclosure of 
more than one alternative does not constitute a teaching away from any 
of these alternatives because such disclosure does not criticize, discredit, 
or otherwise discourage the solution claimed...." In re Fulton,391 F.3d 
1195, 1201, 73 USPQ2d 1141, 1146 (Fed. Cir. 2004). 

Furthermore, Park (U.S. Patent No. 6,825,912 B2) teaches "Another 
object is to provide a system for adjusting a photo-exposure time capable 
of enhancing a uniformity of a photoresist pattern by reflecting a feedback 
of factors to be compensated obtained from a post-exposure evaluation of 
the photo-exposure result and a feed forward of factors to be cured, 
obtained before a photo-exposure process." (col. 2, lines 50-55) 

"During processing, a wafer is first provided to a pre-exposure step 
process. In the pre-exposure step process 10, a silicon-nitride film is 
preferably deposited uniformly on the surface of a wafer. Next, the wafer 
is provided to a photo-exposure process 20. In the photo-exposure 
process 20, a photoresist is formed over a whole surface of the wafer, and 
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then baking, exposing, and developing are sequentially performed. After 
the development portion of the photo-exposure process, the wafer then 
progresses to the after-development inspection (ADI) process 30, which 
inspects and measures a line width of the photoresist pattern formed after 
the photo-exposure process 20. The wafer is then transferred to the next 
process using a photoresist mask such as an etching or an ion 
implantation process, (col. 4, lines 59-67 and col. 5, lines 1-3) 

"In the photo-exposure process 20, information regarding the photo- 
exposure time is provided to the photo-exposure unit 50 together with 
other conditioning parameters, such as characteristics of the photoresist 
material and light source, baking temperature and time, development 
conditions, and so on. It is desirable that a photo-exposure time be 
classified and managed with the unique number of reticles because photo- 
exposure time may vary by reticles even in the same step and 
equipment." (col. 5, lines 20-28) 

"an inspection unit for generating an inspection value by measuring an 
aspect of the semiconductor device after it has been subjected to the 
photo-exposure step, and providing the inspection value as feed back 
data;" (col. 8, lines 56-59) 

Lensing (U.S. Patent No. 6,630,362 Bl) teaches to "The computer 
system 430, in conjunction with the manufacturing model 440, adjusts the 
recipe of the stepper 515 to correct the nonconformity. For example, if 
the intensity measurement on the periphery 162 of the wafer 105 (see 
FIG. 1) is greater than the intensity measurement in the middle 164, the 
line width is presumably less, because a smaller line width causes less 
scattering. To correct the line width variation, the computer system 430 
changes the recipe of the stepper 515 such that the exposure sites (e.g., 
individual die or groups of die) with smaller line widths receive either an 
increased energy exposure or a longer duration exposure." (col. 6, lines 
56-67) 

"The acquired trench data 710 also includes data relating to the 
amount of nitride film that has been polished off the semiconductor wafer 
105, the dishing parameter indicating the amount of dishing effect in the 
trench, a field thickness, a field oxide height relative to a nitride height 
(nitride to FOX step height), and the like." (col. 7, lines 39-44) 

"The computer system 430 then calculates modification parameters for 
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subsequent wafer processing. The modification parameters are then sent 
to the polishing tool 720 to adjust the polishing process performed on the 
STI structures in order to reduce undesirable polishing process effects, 
such as dishing. In one embodiment, dishing is defined as an uneven 
filling of material in a trench." (col. 7, lines 53-59) 

In summary, Park teaches to a feedback process that adjusts (i.e. compensates) 
a plurality of factors, as well as, providing the photo-exposure process with information 
regarding exposure time together with other conditioning parameters, such as 
characteristics of the photoresist material and light source, baking temperature and 
time, development conditions, and so on. Hence, Park teaches is not limited to only 
adjusting exposure time, but to adjusting a plurality of parameters in a semiconductor 
process, and providing a photo-exposure process with a variety of conditioning 
parameters, wherein the combination of Park and the teaching of Lensing to controlling 
exposure energy in semiconductor manufacturing, and a top layer being a non- 
photorsist layer teaches to Applicant's claimed limitations of independent claim 1: 
"further controlling the exposure energy with a feed forward process control signal of a 
compensation amount that compensates for thickness variations in a subjacent layer 
beneath a top layer, by combining the feed forward process control signal with the 
feedback process control signal to control the exposure energy used in patterning the 
top layer; and the top layer being a non-photoresist layer"; and independent claim 12: 
"a feed forward controller providing a feed forward control signal to an exposure 
apparatus based on a thickness measurement of an interlayer; a feedback controller 
providing a feedback exposure energy control signal to the exposure apparatus based 



Application/Control Number: 10/783,495 Page 6 

Art Unit: 2121 

on critical dimension measurement of a top layer of a second patterned wafer substrate 
of a previous manufacturing lot, the critical dimension being one of a width, a spacing 
and an opening of the second patterned wafer substrate; and the top layer being a 
non-photoresist layer." 

5. In response to Applicant's argument that there is no teaching, suggestion, or 
motivation to combine the references, the Examiner recognizes that obviousness may 
be established by combining or modifying the teachings of the prior art to produce the 
claimed invention where there is some teaching, suggestion, or motivation to do so 
found either in the references themselves or in the knowledge generally available to 
one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. 
Cir. 1988), In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992), and KSR 
International Co. v. Teleflex, Inc., 550 U.S. 398, 82 USPQ2d 1385 (2007). In this case, 
Park teaches to a feedback process that adjusts (i.e. compensates) a plurality of 
factors, as well as, providing the photo-exposure process with information regarding 
exposure time together with other conditioning parameters, such as characteristics of 
the photoresist material and light source, baking temperature and time, development 
conditions, and so on. Hence, Park teachings are not limited to only adjusting exposure 
time, but to adjusting a plurality of parameters in a semiconductor process, and 
providing a photo-exposure process with a variety of conditioning parameters (col. 2, 
lines 50-55, col. 4, lines 59-67, col. 5, lines 1-3 and 20-28 and col. 8, lines 56-59); and 
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Lensing teaches to detecting variations and adjusting parameters of equipment in the 
manufacture of semiconductors to correct nonconformity (col. 7, lines 23-32). 



6. In regards to Applicant's argument that Lensing does not teach, "the top surface 
being a non-photoresist layer" (See Remarks pg. 11, paragraph 2), the Examiner 
recognizes the Applicant has not accounted for the combination of Park and Lensing 
under 35 U.S.C 103(a) for this limitation as set forth in the Non-Final Office Action, 
mailed on 17 May 2010. 



"Furthermore, Lensing teaches to "The acquired trench data 710 also 
includes data relating to the amount of nitride film that has been polished 
off the semiconductor wafer 105, the dishing parameter indicating the 
amount of dishing effect in the trench, a field thickness, a field oxide 
height relative to a nitride height (nitride to FOX step height), and the 
like." (col. 7, lines 39-44) 

"The computer system 430 then calculates modification parameters for 
subsequent wafer processing. The modification parameters are then sent 
to the polishing tool 720 to adjust the polishing process performed on the 
STI structures in order to reduce undesirable polishing process effects, 
such as dishing. In one embodiment, dishing is defined as an uneven 
filling of material in a trench." (col. 7, lines 53-59) 

"The particular embodiments disclosed above are illustrative only, as 
the invention may be modified and practiced in different but equivalent 
manners apparent to those skilled in the art having the benefit of the 
teachings herein. Furthermore, no limitations are intended to the details 
of construction or design herein shown, other than as described in the 
claims below. It is therefore evident that the particular embodiments 
disclosed above may be altered or modified and all such variations are 
considered within the scope and spirit of the invention." (col. 10, lines 38- 
47) 
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Hence, Lensing teaches to using a thickness measurement of a top layer nitride 
layer to modify a semiconductor manufacturing step, wherein the embodiments of 
Lensing disclosure are not limited in scope to the detailed description, and particular 
embodiments disclosed may be altered or modified and all such variations are 
considered within the scope and spirit of the invention (e.g. a method of adjusting a 
certain semiconductor manufacturing step could be used in a separate difference 
semiconductor manufacturing step). 

7. Applicant argues that the prior art fails to teach, "processing of subsequent lots 
of material"; the Examiner respectfully disagrees. The Examiner has provided further 
clarification for the limitation of "a critical dimension measurement of a top layer of a 
second wafer substrate of a previous manufacturing lot in claim 12 as set forth below 
on pgs. 16-18, paragraph 21. 

In addition, Saka (U.S. Patent No. 6,789,529) teaches "Further, in 
addition to the threshold value, the entire pressure profile within each 
zone from the last wafer run can be used to control the next wafer. This 
control system is referred to as a "feed forward" or run-to-run" control 
system. This type of system assumes that the nest wafer to be polished 
will exhibit similar topology and material removal characteristic within the 
same location or zone as the previous wafer." 

Hence, Saka teaches to a run-to-run control system of using measurements of 
last wafer in one lot to control the first wafer of the next lot, which meets the 
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Applicant's claimed limitation (paraphrased) of the processing of subsequent lots of 
materials in claim 12. 

8. Claims 1 and 3-22 stand rejected under 35 U.S.C. 103(a) as set forth below. 

Cla im Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1, 3, 4 and 9-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,825,912 B2 (hereinafter Park) in view of U.S. 
Patent No. 6,630,362 Bl (hereinafter Lensing). 

10. As per claim 1, Park teaches a method for controlling exposure on a patterned 
wafer substrate, comprising the steps of: 

controlling the exposure (col. 2, lines 50-55, col. 3, lines 26-28 and col. 8, lines 
43-46) with a feedback process control signal (col. 3, lines 40-51, col. 4, lines 66-67, 
col. 5, lines 1-3, col. 8, lines 56-59 and Fig. 1, element 30) of critical dimension (col. 5, 
lines 35-50; i.e. line width), 
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and further controlling the exposure (col. 2, lines 50-55, col. 3, lines 26-28 and 
col. 8, lines 43-46) with a feed forward process control signal (col. 3, lines 21-25 and 
29-39, col. 5, lines 13-18 and col. 8, lines 47-55 and Fig. 1, element 10) of a 
compensation amount that compensates for thickness variations (col. 7, lines 35-45, 
53-56 and 62-67, col. 8, lines 1-11 and Fig. 1, element 40) in a subjacent layer beneath 
a top layer (col. 3, lines 21-24, col. 4, lines 59-62 and col. 5, lines 13-18; i.e. a silicon- 
nitride film formed in the pre-exposure process), by combining the feed forward process 
control signal with the feedback process control signal (col. 3, lines 18-20 and 51-59 
and col. 8, lines 60-63) to control the exposure (col. 3, lines 60-65 and col. 8, lines 43- 
46) used in patterning the top layer (col. 3, lines 21-24, col. 4, lines 63-66 and col. 5, 
lines 13-27; i.e. a photoresist formed in the photo-exposure process), the critical 
dimension being one of a width, a spacing and an opening of the patterned wafer 
substrate (col. 5, lines 40-43). 

Park does not expressly teach to exposure energy (per definition of exposure 
energy on pg. 1, par. [0002] of Applicant's Specification), and the top layer being a 
non-photoresist layer. 

Lensing teaches to controlling the exposure energy in semiconductor 
manufacturing (col. 6, lines 56-67; i.e. controlling the exposure energy of the stepper). 

Lensing does not expressly teach within the same embodiment a top layer being 
a non-photoresist layer. 
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Lensing teaches a top layer being a non-photoresist layer (col. 7, lines 39-44 and 
53-59; i.e. a nitride layer and an oxide layer). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park to include controlling 
the exposure energy in semiconductor manufacturing; and to include within the same 
embodiment a top layer being a non-photoresist layer to detect variations and adjust 
parameters of equipment in the manufacture of semiconductors to correct 
nonconformity (Lensing: col. 7, lines 23-32). 

11. As per claim 3, Park teaches as set forth above supplying the feed forward 
process control signal by a feed forward controller (col. 5, lines 13-18 and Fig. 1, 
element 40). 

12. As per claim 4, Park teaches as set forth above the subjacent layer comprises an 
interlayer (col. 3, lines 21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a 
reflection barrier layer). 

13. As per claim 9, Park teaches as set forth above calculating the compensation 
amount according to a polynomial function with higher order coefficients set at zero 
(col. 7, lines 35-45, 53-56 and 62-67 and col. 8, lines 1-11). 



Application/Control Number: 10/783,495 Page 12 

Art Unit: 2121 

14. As per claim 10, Park teaches as set forth above calculating the compensation 
amount according to a linear function (col. 7, lines 35-45, 53-56 and 62-67 and col. 8, 
lines 1-11). 

15. As per claim 11, Park teaches as set forth above further comprising the steps 
calculating the compensation amount according to a segmented linear function (col. 7, 
lines 35-45, 53-56 and 62-67 and col. 8, lines 1-11). 

16. Claims 5-8 and 12-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Park in view of Lensing in further view of U.S. Patent No. 6,798,529 (hereinafter 
Saka). 

17. As per claim 5, Park teaches controlling the exposure energy (col. 2, lines 50-55, 
col. 3, lines 26-28 and col. 8, lines 43-46) by a feed forward process control signal 
utilizes a signal measurement of thickness (col. 3, lines 21-24 and col. 5, lines 13-27; 
i.e. a silicon-nitride film of a reflection barrier layer). 

Park does not expressly teach a measurement of thickness remaining of the 
interlayer after chemical mechanical planarization thereof. 

Lensing does not expressly teach a measurement of thickness remaining of the 
interlayer after chemical mechanical planarization thereof. 
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Saka teaches to a measurement of thickness remaining of the interlayer after 
chemical mechanical planarization thereof (col. 8, lines 61-63 and col. 13, lines 27-33). 

Therefore, it would have been obvious to a person of ordinary skill in n the art at 
the time of Applicant's invention to modify the teaching of Park in view of Lensing to 
include a measurement of thickness remaining of the interlayer after chemical 
mechanical planarization thereof to continuously and in-situ, monitor localized regions 
of a wafer surface during the chemical mechanical planarization process (col. 5, lines 
38-40). 

18. As per claim 6, Park teaches calculating the compensation amount according to a 
polynomial function with a coefficient of the function (col. 7, lines 35-45, 53-56 and 62- 
67, col. 8, lines 1-11) being based on a measurement of a thickness (col. 5, lines 13-18, 
col. 7, lines 20-27 and col. 10, lines 5-9). 

Park does not expressly teach a measurement of a remaining thickness of a 
planarized interlayer. 

Lensing does not expressly a measurement of a remaining thickness of a 
planarized interlayer. 

Saka teaches to a measurement of a remaining thickness of a planarized 
interlayer (col. 8, lines 61-63 and col. 13, lines 27-33). 



Application/Control Number: 10/783,495 Page 14 

Art Unit: 2121 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park in view of Lensing to 
include a measurement of a remaining thickness of a planarized interlayer to 
continuously and in-situ, monitor localized regions of a wafer surface during the 
chemical mechanical planarization process (col. 5, lines 38-40). 

19. As per claim 7, Park teaches to calculating the feedback process control signal of 
critical dimension measurement of a layer (col. 5, lines 35-50; i.e. line width). 

Park does not expressly teach calculating the feedback process control signal of 
critical dimension measurement of a top layer in a previous manufacturing lot. 

Lensing does not expressly teach calculating the feedback process control signal 
of critical dimension measurement of a top layer in a previous manufacturing lot. 

Saka teaches to calculating the feedback process control signal of critical 
dimension measurement of a top layer in a previous manufacturing lot (col. 12, lines 
32-35; i.e. using measurements of last wafer in one lot to control the first wafer of a 
second lot in run-to-run). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park in view of Lensing to 
include calculating the feedback process control signal of critical dimension 
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measurement of a top layer in a previous manufacturing lot to continuously and in-situ, 
monitor localized regions of a wafer surface during the chemical mechanical 
planarization process (col. 5, lines 38-40). 

20. As per claim 8, Park teaches calculating the compensation amount according to a 
polynomial function with a coefficient of the function (col. 7, lines 35-45, 53-56 and 62- 
67, col. 8, lines 1-11) being based on a measurement of a thickness of the subjacent 
layer (col. 3, lines 21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a reflection 
barrier layer); and calculating the feedback process control signal of critical dimension 
measurement (col. 5, lines 35-50; i.e. line width). 

Park does not expressly teach a measurement of a remaining thickness of the 
subjacent layer, the subjacent layer being a planarized layer and to calculating the 
feedback process control signal of critical dimension measurement of a top layer in a 
previous manufacturing lot. 

Lensing does not expressly teach a measurement of a remaining thickness of the 
subjacent layer, the subjacent layer being a planarized layer and to calculating the 
feedback process control signal of critical dimension measurement of a top layer in a 
previous manufacturing lot. 

Saka teaches to a measurement of a remaining thickness of the subjacent layer 
(col. 8, lines 61-63 and col. 13, lines 27-33), the subjacent layer being a planarized 
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layer (col. 8, lines 61-63 and col. 13, lines 27-33) and to calculating the feedback 
process control signal of critical dimension measurement of a top layer in a previous 
manufacturing lot (col. 12, lines 32-35; i.e. using measurements of last wafer in one lot 
to control the first wafer of a second lot in run-to-run). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park in view of Lensing to 
include a measurement of a remaining thickness of the subjacent layer, the subjacent 
layer being a planarized layer and to calculating the feedback process control signal of 
critical dimension measurement of a top layer in a previous manufacturing lot to 
continuously and in-situ, monitor localized regions of a wafer surface during the 
chemical mechanical planarization process (col. 5, lines 38-40). 

21. As per claim 12, Park teaches a system for controlling exposure on a first 
patterned wafer substrate, comprising: 

a feed forward controller (Fig. 1, element 40) providing a feed forward control 
signal (col. 5, lines 13-18) to an exposure apparatus (col. 8, lines 27-30 and Fig. 1, 
element 50) based on a thickness measurement of an interlayer of the first patterned 
wafer substrate for controlling the exposure focused on a top layer of the first 
patterned wafer substrate (col. 2, lines 50-55, col. 3, lines 26-28 and col. 8, lines 43- 
46), and 
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a feedback controller (col. 5, lines 38-39 and Fig. 1, element 60) providing a 
feedback exposure control signal (col. 5, lines 35-38 and Fig. 1, element 30) to the 
exposure apparatus (col. 8, lines 27-30 and Fig. 1, element 50) based on critical 
dimension measurement of a top layer of a patterned wafer substrate (col. 5, lines 35- 
50), the critical dimension being one of a width, a spacing and an opening of the 
patterned wafer substrate (col. 5, lines 40-43) wherein a combiner (col. 3, lines 18-21, 
col. 8, lines 27-30 and 60-63 and Fig. 1, element 70) combines the feed forward control 
signal and the feedback exposure control signal to produce a combined signal that is 
provided to the exposure apparatus (col. 3, lines 25-27 and 60-65 and col. 8, lines 27- 
30 and 43-46). 

Park does not expressly teach exposure energy (per definition of exposure 
energy on pg. 1, par. [0002] of Applicant's Specification), a critical dimension 
measurement of a top layer of a second patterned wafer substrate of a previous 
manufacturing lot, and the top layer being a non-photoresist layer. 

Lensing teaches to controlling the exposure energy in semiconductor 
manufacturing (col. 6, lines 56-67; i.e. controlling the exposure energy of the stepper). 

Lensing does not expressly teach within the same embodiment a top layer being 
a non-photoresist layer a top layer being a non-photoresist layer and does not expressly 
teach a critical dimension measurement of a top layer of a second patterned wafer 
substrate of a previous manufacturing lot. 
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Lensing teaches a top layer being a non-photoresist layer (col. 7, lines 39-44 and 
53-59; i.e. a nitride layer and an oxide layer). 

Saka teaches to a critical dimension measurement of a top layer of a second 
wafer substrate (col. 12, lines 25-28 and col. 33, lines 4-5) of a previous manufacturing 
lot (col. 6, lines 58-60, col. 9, lines 28-33 and col. 12, lines 32-35; i.e. using 
measurements of last wafer in one lot to control the first wafer of a second lot in run- 
to-run). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of Applicant's invention to modify the teaching of Park to include controlling 
the exposure energy in semiconductor manufacturing, and to include within the same 
embodiment a top layer being a non-photoresist layer to detect variations and adjust 
parameters of equipment in the manufacture of semiconductors to correct 
nonconformity (Lensing: col. 7, lines 23-32); and a critical dimension measurement of a 
top layer of a second patterned wafer substrate of a previous manufacturing lot to 
continuously and in-situ, monitor localized regions of a wafer surface during the 
chemical mechanical planarization process (Saka: col. 5, lines 38-40). 

22. As per claim 13, Park teaches as set forth above a thickness measurement device 
(col. 5, lines 13-16 and Fig. 1, element 10) providing thickness measurement data to 
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the feed forward controller (col. 5, lines 16-18 and Fig. 1, element 40). 

23. As per claim 14, Park teaches as set forth above a critical dimension 
measurement device (col. 5, lines 35-38 and Fig. 1, element 30) providing critical 
dimension measurement data to the feedback controller (col. 5, lines 38-39 and Fig. 1, 
element 60). 

24. As per claim 15, Park teaches as set forth above thickness measurement device 
(col. 5, lines 13-16 and Fig. 1, element 10) providing thickness measurement data to 
the feed forward controller (col. 5, lines 16-18 and Fig. 1, element 40) and 

a critical dimension measurement device (col. 5, lines 35-38 and Fig. 1, element 30) 
providing critical dimension measurement data to the feedback controller (col. 5, lines 
38-39 and Fig. 1, element 60). 

25. As per claim 16, Park teaches a thickness measurement device (col. 5, lines 13- 
16 and Fig. 1, element 10) providing thickness measurement data of layer (col. 3, lines 
21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a reflection barrier layer) of the 
first patterned wafer substrate to the feed forward controller (col. 5, lines 16-18 and 
Fig. 1, element 40). 



Application/Control Number: 10/783,495 Page 20 

Art Unit: 2121 

Park does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller. 

Lensing teaches a thickness measurement device (col. 6, lines 22-37 and Fig. 6, 
element 540) providing thickness measurement of a patterned wafer substrate (col. 7, 
lines 23-27). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park to include a thickness 
measurement device providing thickness measurement of a patterned wafer substrate 
to detect variations and adjust parameters of equipment in the manufacture of 
semiconductors to correct nonconformity (col. 7, lines 23-32). 

26. As per claim 17, Park teaches a critical dimension measurement device (Fig. 1, 
element 30) providing critical dimension measurement data (i.e. line width) of a poly- 
gate of wafer substrate (col. 5, lines 35-50). 

Park does not expressly teach a critical dimension measurement device providing 
critical dimension measurement data of a poly-gate of wafer substrate of a previous 
manufacturing lot. 
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Lensing does not expressly teach a critical dimension measurement device 
providing critical dimension measurement data of a poly-gate of wafer substrate of a 
previous manufacturing lot. 

Saka teaches a critical dimension measurement device providing critical 
dimension measurement data of a poly-gate of wafer substrate (col. 12, lines 25-28 and 
col. 33, lines 4-5) of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 
and col. 12, lines 32-35; i.e. using measurements of last wafer in one lot to control the 
first wafer of a second lot in run-to-run). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park in view of Lensing to 
include a critical dimension measurement device providing critical dimension 
measurement data of a poly-gate of wafer substrate of a previous manufacturing lot to 
continuously and in-situ, monitor localized regions of a wafer surface during the 
chemical mechanical planarization process (col. 5, lines 38-40). 

27. As per claim 18, Park teaches a thickness measurement device (col. 5, lines 13- 
16 and Fig. 1, element 10) providing thickness measurement data of layer (col. 3, lines 
21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a reflection barrier layer) of the 
first patterned wafer substrate to the feed forward controller (col. 5, lines 16-18 and 
Fig. 1, element 40), and 
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a critical dimension measurement device (Fig. 1, element 30) providing critical 
dimension measurement data (i.e. line width) of a poly-gate (col. 5, lines 35-50). 

Park does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller and a critical dimension measurement 
device providing critical dimension measurement data of a poly-gate of a previous 
manufacturing lot. 

Lensing teaches a thickness measurement device (col. 6, lines 22-37 and Fig. 6, 
element 540) providing thickness measurement of a patterned wafer substrate (col. 7, 
lines 23-27). 

Lensing does not expressly teach a critical dimension measurement device 
providing critical dimension measurement data of a poly-gate of a previous 
manufacturing lot. 

Saka teaches a critical dimension measurement device providing critical 
dimension measurement data of a poly-gate of wafer substrate (col. 12, lines 25-28 and 
col. 33, lines 4-5) of a previous manufacturing lot (col. 6, lines 58-60, col. 9, lines 28-33 
and col. 12, lines 32-35; i.e. using measurements of last wafer in one lot to control the 
first wafer of a second lot in run-to-run). 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park to include a thickness 
measurement device providing thickness measurement of a patterned wafer substrate 
to detect variations and adjust parameters of equipment in the manufacture of 
semiconductors to correct nonconformity (Lensing: col. 7, lines 23-32); and a critical 
dimension measurement device providing critical dimension measurement data of a 
poly-gate of wafer substrate of a previous manufacturing lot to continuously and in-situ, 
monitor localized regions of a wafer surface during the chemical mechanical 
planarization process (Saka: col. 5, lines 38-40). 

28. As per claim 19, Park teaches as set forth above the feed forward controller is 
user configurable by having one or more polynomial coefficients set to zero in a 
polynomial function model (col. 7, lines 35-45, 53-56 and 62-67 and col. 8, lines 1-11). 

29. As per claim 20, Park teaches as set forth above the feed forward controller is 
user configurable by having one or more polynomial coefficients set to zero in a 
polynomial function model (col. 7, lines 35-45, 53-56 and 62-67 and col. 8, lines 1-11). 

30. As per claim 21, Park teaches a thickness measurement device (col. 5, lines 13- 
16 and Fig. 1, element 10) providing thickness measurement data of layer (col. 3, lines 
21-24 and col. 5, lines 13-18; i.e. a silicon-nitride film of a reflection barrier layer) of the 
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first patterned wafer substrate to the feed forward controller (col. 5, lines 16-18 and 
Fig. 1, element 40). 

Park does not expressly teach a thickness measurement device providing 
thickness measurement data of a shallow trench isolation layer of the first patterned 
wafer substrate to the feed forward controller. 

Lensing teaches a thickness measurement device (col. 6, lines 22-37 and Fig. 6, 
element 540) providing thickness measurement of a patterned wafer substrate (col. 7, 
lines 23-27). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park to include a thickness 
measurement device providing thickness measurement of a patterned wafer substrate 
to detect variations and adjust parameters of equipment in the manufacture of 
semiconductors to correct nonconformity (col. 7, lines 23-32). 

31. As per claim 22, Park teaches a critical dimension measurement device (Fig. 1, 
element 30) providing critical dimension measurement data (i.e. line width) of a poly- 
gate of a wafer substrate (col. 5, lines 35-50). 
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Park does not expressly teach a critical dimension measurement device providing 
critical dimension measurement data of a poly-gate of the second patterned wafer 
substrates of a previous manufacturing lot. 

Lensing does expressly teach a critical dimension measurement device providing 
critical dimension measurement data of a poly-gate of the second patterned wafer 
substrates of a previous manufacturing lot. 

Saka teaches a critical dimension measurement device providing critical 
dimension measurement data of a poly-gate of the second patterned wafer substrates 
(col. 12, lines 25-28 and col. 33, lines 4-5) of a previous manufacturing lot (col. 6, lines 
58-60, col. 9, lines 28-33 and col. 12, lines 32-35; i.e. using measurements of last wafer 
in one lot to control the first wafer of a second lot in run-to-run). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of applicant's invention to modify the teaching of Park in view of Lensing to 
include a critical dimension measurement device providing critical dimension 
measurement data of a poly-gate of the second patterned wafer substrates of a 
previous manufacturing lot to continuously and in-situ, monitor localized regions of a 
wafer surface during the chemical mechanical planarization process (col. 5, lines 38- 
40). 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER L. NORTON whose telephone number is 
(571)272-3694. The examiner can normally be reached on Monday-Friday between 
9:00 a.m. - 5:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on 571-272-3819. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
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information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Albert DeCady/ 
Supervisory Patent Examiner 
Art Unit 2121 



